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(57)Abstract: 

PURPOSE: To obtain a bidirectional shift register circuit 
device which dies not perform erroneous operation even when 
a high frequency switching signal is inputted. 
CONSTITUTION: A bidirectional shift register circuit device 
1 employs an inverter 4 into which a switching signal 89a is 
inputted to output a signal 4a as compared to the conventional 
example and gate signal generation circuit devices (GG) 2A 
and 2B as gate signal generation circuit device. The GG2A is 
provided with an inverter circuit device 3A into which the 
signal 4a is inputted to output a gate signal 2Aa and an 
inverter 841 to output a gate signal 2Ab and the GG2B with an 
inverter circuit device 3B into which the signal 4a is inputted 
to output a gate signal 2Ba and an inverter 841 to output a gate 
signal 2Bb. The inverter circuit devices 3A and 3B are 
inverters which are each provided with a p channel MOS and 
an n channel MOS connected to each other in a complimentary 
manner. Width dimension/length dimension' values of channel 
parts of both the p channel MOS and the n channel MOS are 
differentiated from each other thereby preventing forward and 
backward array transmission gates from being turned on simultaneously. 
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fRiiSSB^gi, *j«ffl^iil5ffiilia©ffl*i*A* 

M»EBHtB& . WMHillBEM©[li A & A*5f 4 
^>^-#BB4, iWfPS«(BH«Ba>ffl*«:A*"r 
4^>M-*BBt«rWU. S&iSfff^SBSS^B©aS 
A, ^J:tX»S8-»»B!l8«aBa>Bl*«:A*r4^>^ 

- * BSS^S * i ^ ETWIflffl© HI* i l/T «l * % 
S»ISfDSk#BB8ttS©ti]A. feJ:0'lftfI«I^#BB8^g 

io ©U**AAT4-Y >m- »BH©ttiA£*iSMffl©^ 

- Hi^i u-cflc-ftct-c, EWS©-t-n«ft© h 

■w©*n*ti© h ^ > ^ $ ? s/ 3 > h 8 n 
4 5? -/ ^ > yj: o . ^o, EM<noen«n<i> 

i»iliffl©<-neft© ^>av? f s > y- h ^ * > $ 

n4 ^ >yj:0 ^>a< iftg(./fe^£r4C itc j: 

od. wa^aHBa^tttA^crAAtr, &mm# 

20 BK^g^MA./jOaaSit^, Se£«St«BB£ES 
«fflAft©»ffilP«:£&, ttHHt*0b^U3» TLJ ^ 

^S^St^©'C. aft^ttiAffBSBttB©ti]A(t ift^ltti 
!M»BWS©lilAJ:4^sn4. *fc, Wiwl 
r h j ^6 r l j (cU0tfiL6ftfelK(ctt. a&^i 
IBctifflffliC'tfWca^ct?, HISga#BIISSg0 

m*« f imwmmn&Wtoiiij) «fc o < a 4 e 

[ 0 0 16] 

30 cc^0jr4 o 

*tdPlll ;@4i* 1 3tc*ftf;r4C©a«© 
-^te«ccj:45*(fil^^ h l^A*B^SS**U 
( a ) (i-t©^ Btf^jnTEKH 'CAD, < I) ) i*S 4 
(a ) +«SUfcy-hffl<9*J«BBitHrt , Ciewsn 
4^i'^<-*BI^S©BW©SiM*^'e©BBH , C 

imB0B«K>nm«ni < r«©B8SB > cA4. B4. h 

7 h U^A»BllttKiR-«j>(Ctt|S)i;fiF4«:fti# t 
40 «©Km*Mt l &. B4 4Ketft t @5 C«l/fe 

[0 0 1 7] 04, B5KJai*r, 1 Alt, H8, @9 

cc^tur, ha*±OBHttK8 4tctf iLcy- h 
fI^4.^BSS^B5A, 5B^m^4i^tc, 2?ft]©^ 

R. *JC^7 hU^X^iBg^T4C<L^4. ) C* 
4, ^>M-jf4J«©A*aocR/L8fia€:AAl/ 
r. R/L8 9 a«M 9 7 rf 4£ft« % R/L89a 
so tcti LX ^^*^S(6$ft3fcBffK:A4tt^4 a 
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C > r o Alt R/L8 9a«tflS?*ffi^4 

a # 3 n* ^ > 5? EBS£S-C« & 4 >; < - * 3 
C<L. -<W<-*8 4 ! &£<*t;li:i>&. ^>;<-£3 

c©u*a^6i*, accrue ^ju^sesn 

G&cmh y- h M5 a a #H]Asn«. ^ 8 

4 1* C«>y-l»ft*5Aa*AftU y-hfl»5 
AaCU^jWcWbTKIEl/fcBMWDU^JUtl*^*'- 
HK5AI>*atfrr&. GG5Btt. R/L8 9atc 

*hfc-r*«4 a*iA*sn*^>^-*Ba«Hc*> 

6<f>'<-*3D£, -f>'<-*8 4 It***™- 

fit-?*, R/L8 9afc*H/ 
rH-OU-<*WKu:W** f - Ht^5Ba^di/}$n 
«f >m-*8 4 Hi. C©y-hH#5Ba*AA 
if. y- Kf^5Bafl>l/^'HCj*fCSisl/fcHffiO 

[00 18] </:"<-*3C£<f:"<-*3D&titK 
<c. B4 < I) ) +K?nf .fcSic, Et»fcffifHW:ittt3 
ntcp* + >*>mO$Z 1 tn* + >*JlMOS32 
£*f«*rfcD. MMOS3 1, 3 2©y-HD*ta* 
&A4WW<-*3C. 3D©AA*3 3T*)0. MM 

0 5 3 ! , 3 2 <D H ><££am<£tf>W >;< - £ 3 
C, 3 D QUI** 3 4 "C^ -So MOS3 
|ROiNMSft««aia3 5cctfM8n, MOS3 2 

©v-^it»«*tt3W*tt3n&»**3 6«i««isn 

^'W3Cei<*H»lV tkJCI *. ^W<->3D0) 

u * k »ft v ! , ! . j: «j 6 ft ^cciRCd ft tv * 0 (./ 
r. y-HM5Aa. 5AbtiTG82tc, y- MI 
^5Ba. 5BbliTG8 3tc, «ft«Aft|ft£jYCl' 

[0 0 19] £4* 3 CCOUfcl'HV 

l(llc £, ^>^-^3D0r.U*^HV 5h , e <b^^^ 
&>*f&li, flittf, 3 C. -Y>^-*3D© 

&ft-a**as©*tt*ffli»**r <tvc, * 3 
c i 5r 3 d i ft«iffli,»*jrc<,'* . p *■ 

t>.UMOS3 1, n? + >4-'UMOS3 2<£?*> 
OS 3 1. n? + y*}MOS3 2<D?~yiim&<»M 
10 02 0 ] 04, @5(^fiM 4 Cit V? hus> 

■twai/rat/Ti**. *r, R/Lssacu^u 

#£ttntcB6 (a) K*LfcJ:^fc£ffcl,fciS£fc:, 



(7) M?8 - 1067 9 5 

1? 

tMMfitto. y-t«EV c |*. B6 <b)Kml/ 

»34*MHj©y-hffl*5Aa*lltfrt'*. (■ 
6 (c) *#B. ) y-hl^SAafcAAUfc-fV^ 
-*84 1li. y- Mf^SAaCPt^'UCttLOxfe 
l/fclWM> l^l*«rtS"Py- h if ^5 A b y- HI 
^5Aa©U^A*fktC«Ur»«|ll^t d tttfSft 
io tc$ 4 VXWrth. CB6 < d ) ) 5 

fc. •^>^-»3Do>i/*v»iiiiv ;BJ(> r'**cC' t c, y 

>U. <-©ffi/}^3 4^6 THj oy-Mf^5Ba* 

&tjt*>o me (e) «:#Kc j-e^ot:, v iaJ> < 
v, aic ora»c*&ot?. y-m«5Baii. y-h 

ft ^ 5 A a iy^m^C r H J i fjr D . y- h H55 A 

a^ r l j tcRofe^tc r l j ccM^Ctttcv^. 
y-hfi^5Ba€:AAUft:^>.><-»8 4 ltt. y- 

20 K^y^Mt95Bb«r. y- US* 5 A a <ty- HI 
^5 A b ioM^ntK). y- h 1^5 BiC^A 

#f£ 0 (B6 ( f ) *#SB. ] 

T G 8 2 ififio P E MO S 8 2 1 (i MSfl>y- hit ^ 

SAbftAAb'C, 136 (g) lC7ribtc£t<l£&1t 

TG8 3«stt^pEMOS8 3 1 tt v »Sa©y- h 
fI^5Ba^A/}i./f, H6 (h) KTSOfcCt < ccflp 
fff* 0 ^fc. TG8 2tfi«^nEMOS8 2 2a i HT 
iacC-y-Hf^5Aa^A/jOr, IS 6 { i ) KiRl/fc 
30 Ci<tcflfTU. TG8 3iW#^nEMOS8 3 2tt, 
W2«>y-HS^5Bl)«:A^l/r. @6 (j)lCSU 

[0 02 1 ] CCC^d. t?]#ff^8 9a(D r L J — 

rHj^fcwitfe**-* s>y, r h j -» 

rLj^ttfl»toft*-/5>yK:wt5TC82. TG8 
3©»¥*HB*»C-Ttl«^*i. fl»«to^H/ 
^5r8r#fe*Ut:i-fc. pEMOS82 2<!:peMO 
S8 3 2 £^Kec*>£ft&Hje* y- Hf^5 B 
I)?:. y-tflH95Aa# THj &«c«lvflJ:Di>9C' 

nEMOS8 2 1 inEMOS8 3 1 t3HaRW:*>* 
n*H»i, y-Mf^5Ba^r, y- Mf^5 Ab^ 

r h j t*i*i»&Qbt>m*imc r l j iT^ct 
tc j: D ism s n cc ^ & c i ^»^ t 
[ 0 0 2 2] *MH2 r B Mi, S#*3!l 1 , 2 iC«l5f 

sKBC^Rtt^JWHHH'C*", B2(i, Bl^A 
so @2«cfec^r. B4. B5fc*ofcM*ii. 3«»i6 
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L/. «MA«t:4nKr& a*,- aiwt B2, a 
fc. 

[0 02 3] Bl, ■2*CM' , C 1 ltt. 04. B5(C 
7nL&SS*Jg 1 , 3 tc*H£T& C©5SW©-«ttPlcc J: 

h us>A*BHttKi Atetto-c. ggs 

A, 5BCCtf*T?~hffi*£jllBKttK USJW. GG 
4«SI«*C4#ab* 0 > 2 A. 2B««C'«S#AS/ 
7 h l/^A^BBKH <CIH, Utic^? h Ui>a*4W 
«rr*C4#<&* 0 ) T?** 0 GG 2 Ait, 04K*O 
fcGG5ACd«t,T\ ^^<-*3C«C*ir-f 
*3AftfBl-&£4CCl/Ct>&. GG2AG>*§£Kli, 
3 ACttA****!*, R/L6Safcttl/C 

is]-© jUHffcc y- m ^2 a a /jsn, 

4><"~-*8 4 lJfc&t*. y-Mi^2AaOU^UK: 
J*LTS«l/fcHffO!>U^*«:»^» r - hS*2 A l> a* 
S/J^n^o GG2Bti. B4CCCTlsfcGG5Bfcttb 
r. 4>'<-*3Dctfil'C<f >'<-*3 B*flH>6J: 
9fcl/ri<6. GG2B©«£lCtt. 3 B<t> 

(Hft<f*6li. R/L8 9 aidS*l/t:H-fl>i^Waff 
CC?l£>/-F|t^2Ba#atfj*ft. -<>^-*84 ! 

HI^2 Ba«U^^tc4furS(El/fcB 

flteb^jutttoy- hk 2 b b^awsn*. >/- 

hfI-^2 A a. 2AI)I*TG82CC. ^HI^2B 
a, £Bl>ttTG8 3tc. *tt«l«»anrir»«. 
[ o 024] -T 4? 3 A 4 << >;<- * 3 B 4i*£ 
CC B4*tC*Lfc>f >/<-*3C, 3D4Httfc, S 
C^ttMW(cttMSnfcp^t>^MOS3 1 inf 
t>^.'HV!OS3 2 4*fa*ft:^>^-^r'*>i, (0 
2tMK. J-t^b-C, OM-#3A, 3Bi*. 

X s . c©ftWcJ:4«ftWJa«ja4l/-c» 3 
A£4>.'*-*3B4li. (Sl)K*?4fc0. p* 
*>*.'LMOS3 1 4n* + >*AMOS3 2©#*> 
**AK> r^nnfft (W) (L) J a 

[ 0 0 2 5 ] 



(10 ftfcVP8- 1 0 6795 



10 



MOS 








SA 


SB 


3 1 








32 


»1 


HR&fcD* 





tf>ms£4 bfcC 4CC J: « . B3 *tt*Ufc J: ^IC&VPt 
Z>. ttfc, H3T?ttH6©«£40ttK, HEMMED 
tr&c 4 -/>m-# 4 

SEnHMtHt/rmt/Clr*. *T. R/L8 9a<£ 
(a > ccauteA^K^fkl/fcH 

20 commit. 3 a©*w«ev 

on . fejtf. <f:"<-*3B0*'- hCEV,,, 4 
«*. S3 (D) Kmi/fcJ:4tc, hiEv,.,, as*' 

>;<-*3A, 3B:M#op**>**MOS3 I4n 
* t AMO S 3 2 (Of t >* JbtfCD r W/L J ft* 
(Hi ) cc*Lft:«ccaSsnr^*C4 , C, 

^ 3 ao */- h ^mm- mm$tL &v>my -r > ^ 

- * 3 B<D'/- h «r*tttBr*lfefl>l**fc<0it«l: 0 
30 3 At*, y-HEVc, #l/*C4§V lh W 

*i>yv*>i. tomM»3 4iPh rHj ©y-Ht 
^2 Aa^S/jT^o CB3 <c> £S«o ) y-m 
^£Aa*A/5Ufc^>^-^8 4 1 t* v / /-hfl^2 
A a © jwc *j o rse U ftira^ ju 
Hf ^2 A b £ . Hf^2 A a <0 JU»t«C»l. 

(B3 (d> «*JIR. ) -/>^-*3Btt. 

U. ZVtitfimttoh THJ ©y-Ht^Batffl 
40 Af^o (03 <e) *#B? C )^-^Lr, >/-h^E 

cc^^CDf, y-HI#2Balt, y-Kf^2Aa^> 
^C^SlJtc THj 4 wo. ^-Hf^SAa^rLj cc 

^> t C<D / /-hfl^2Ba?:A^Uc^>M^^8 4 ! 
tt. HS#2 B aOU^UUl»U-CSS6L/fcBfffl> 
UA^^f^y- HI^2 B b ^-Kf^2Aa4 
if- htt* 2 A b 4 ©Bft Kf ^ 2 B a 

50 >^Cffi^T*. (06 (f) ««b, ) 
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|«i2C > /-H^2Aa, 2AI)t*TG8 2lC 
*/-Hs^2Ba. 2Bbi*TG8 3K, *n*tlfiMft 
$ftC TG8 2. TG8 3C[>*>/*7flfti£gj*C 
iiCS* 0 Ch«0!>*'--hJWcJ:*TG8 2. 4 TG8 
3©fl<mB3 (ff > - < j > KrnSftrC'*. S3 

(g > - < j > (essn-coaiWft*. mia 

[ 0 0 2 6] *fe«2 UfeS/7 h Ui'* 5? 1 tt, £ 
M4 l tCmUltf? A&Htt<c. 

©*aii. 4 > > W 3 A £ V ; * 3 B <L*K- 
nttlfr?, r>**>*^MOS3 1 tn^t>*AM 
OS3 2<D^O*'Uaion rw/Lj fd^m^Pv^ 
H**C£tCj: va**G>#. |Hfe<m IT 
C^Ci^ct^f. *f>M-$r3A±-f>;<-* 
3 Baft"?, p?*>*^MOS3 1. n**>*JUM 
O S 3 2W* + >* JkB©7WMHE. h 

[ 0 0 2 7] «»H3 ; H 7 ii, ! , 4 KMfc* 

*KMHT?*9 . < a ) tt«9£jmtmrt®HBHI 
-C* 0 , (b)ttB7 (a) -C* L/fc h fl^ffejcll 

a8^l,fcffi*«u:j:^S*(fil^ h us?**|BBtt 
[0 02 8] 07 <a>K4<H*t\ 6 tit, 08+^0 

fcffi*«tcj:^gr^ifiii^ h i"fA*BBttB8KJBi< 

H»fe£B»«B'Cfc*. **- Mf^f&BS&S 
BCUR. GG£H&&y*C£#££. > 61*. £2B 
gg^ge 1 <t. £B»»»B»ttB?*&2A/J©AN 
DBB6 2 i . BBffi«»BB£E5'C&& 2 AftCDO R 
I3BS6 3±, 2®0W>;<-*8 4 1 t*m*.X»h m 
1 0 0 2 9] BKBB806 Hi, R/L 89a *A* 
U R/L8 9a4H*»"C. R/L 8 9 a ccitfUriS 

BttB&TK<*BK3Afcit46 iaz&fi? a. 

tt^hfcBattHT**. AN DUBS 6 21*, £fcKZ>» 
BBB-C*^-C. R/L8 9a£fi96la*A*l/. 
M«9«!»BSiK«t ^ */- hit ^6 A a £ffi^T£ 0 - 
#©-f»<-*8 4 11*. CflE>y-Hi^6Aa*W3 
O. HI96 A a«E>u^U«i»l/ , CH(Kl#ft:B«M> 
U***f^y-tM6Ab*tll2J'r6. ORBSS6 
34*. ^©BftlSHSSr^^r, R/L8 9a£IFt6 
1 a *AA U BiE^QBEffiKtt* Mf * 6 B a 



(3) tfB?8-l0 67 9 5 
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flS*0)^>^-*8 4 lk* t C(Dy- Hf 
* 6 B a * A/J U h fl^6 B a © jWC til, T 

[ 0 0 3 0 ] 07 ( a ) KSWJttW-Ctt, ^7 h H> 
A *KJBl* Ml* h tl^!tBBttBSme©«A 
tl/&C4KU:0, 137 (b) *K*UfcJ:^KSifFr 
i>. *y, R/L8 9a©u^jU3^1B$nu:B7 (D) 
k:5iWc«fc^K:gtftl/fc«^c. ft ^6 l att t 
10 R/L8 9 a«C«ora»«B^T««3i«t/3tB7 

(b> (D> ec.^i,fcj:5ft:*ffcf y-HI^6A 
av*. R/L8 9a<tif^6 1 a ^©MHfllccffi^a) 
t\ wt^fti<: r h j -c««tnD«M r h j 
**tt*Sn* f 187 <b) (m> ^$,k o J 
*<-H*46Ba(i, R/L8 9aifl^6 laical 
BRMCK^m?. B«#©-*-Cfc THj <tW^ % CC^ 

ffiB(c«i«r r h j &«r«ttB#ttAsn«. mi 

(b) ^#JR. ) *$l,T, R/L89a©U^ 

^# tlj 7i>^ r h j ccwo#^6n^cci±. y-h 

20 (f^6Aali. y-HH96Bacc«L"C»B«MAT 
AfttBKi/f r L j 3^6 THJ JCttO»^fen4. ^ 
fc. R/L8 8a©u^*# r H J »6 rLj (CUQff 
*.fi>t\tcmCkZ. '/-Ki^CAai*. 1 11-9 6 B 

a<c«i/-Cdi^einAT^e< rHj^fe r l j tc^j 
[003 i ] si. 84. B8*>«fflur»flr*t, 

grt20rc^-hti^6Aa, 6ADi*. i/7 YWX* 
#8-?TG8 2K««3ft. hfl-96 B a. 6Bb 
It. ^7 h US^^^f#^>TG8 3^»lft$n*C. TG 
30 8 2, TG8 3©sr>/+^flff*5i4CitCJa:'5 0 C 
ni?© > /-Hf^ccj:^TG8 2, TG8 3^>S6fEli, 

[0 03 2] mm3Xr*btcGGS& y 1 , 2 

tc^UA:^ h 1 , 1 A i^itc, St*W©^ 

v h Ui>A^8©Pm«?:fi?^^>fe©T?^4. L*U, 
*<D*aii, IffiB«B6l, ANDKUSS6 2. OR 
@B6 3*«<,^C^*©^. Mkfll. 2©«&&ff«r 

40 ASBmtBWctfdtt. B3M©^7tu^x»8 

[ 0 0 3 3] mm 1 . 8(Cii»«^S rMHR-Ctt, 
uv i i»inr 3 A. 3B#ttiL 

A. 5B«HKil««Mt&a. <-n-C-n©^7 
50 W©».«i, ^>^-^5A. 5B*!fa>L*^©*6.« 
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o. p**>*^MOS3 i<tn*-tO*.'UMOS3 2 

<KR**4CtT\ ■* 3 A©*W«E<&£ 

EMC«SSB*, 4 3 BCC-y- hSEC'2Stt 

S©««ftilJ:9^*<r&<t»C. 3 A 

cnccj:D. TG82#:t>£ft*Wi;>:r&, 10 
TG8 3*M-7<*n*W 2>?J:0fcM< U *r>, 
TG82^75n&^^ 5>y*. TG83#*><* 

*4 5 «>^< 3* J: 

[ 0 0 3 4] 
[*2] 



MOS 




—flea 




3A 


SB 


PJ8 




HBUttD* 






til 




-flSfi-fcO* 



30 



SfcFJ i - 3 «cia»4^S TOKB-CttMitt* 
ffi. COSMIC *&7R1itoi'7 ^ ut>**BBBBM:, 
Htfl£l/'Cttai''rfeJ:i>U FF8 1, T 

G8 2, 8 3©»»±, GG±*a>«iS«<U*Hfl© 

MBBfiEB £ U Xfef& b©-C* 
[0 03 5] 

[£B0«M] tOJHJKfcl'Tli. BEMNKJB& 40 

* * tdb<»mmmv^td&!& tbtcctv. we* 

[ o 0 3 6] enaHMK fci'T . 
^y-hit^^r^y-Hf^^ss^^, e so 



<WB¥8- 1 06795 
18 

PrnWO Y v > * * * f 5 > r E£i»Jiji<C' h 5 > 

M-*BBSat*wu *nen©w«tt*osAA* 
n* ^ > 5? Bssss^^r * p ? + >* jumo s 

J:u<»i^*>*jMV10S<£, * + rg^^ffii 
i-s/*i*|fi]^i*j ft*. BWMJ©*'-- KM £«@ 
BBBGtfMtW. «MW>*'- KI9£j8BBItBC!> 

*Vtr ft<P Y yl/XX Y tt<2> X 

{-ft *ft<J> ^>A;?t'5> ^- h 7 $ ft £ £ 4 

«C&(CJ:«. Starts hui>^»BBitB«BSf 
«Bfi^a-bX€JMfkTftC&^B&ft«CD-c v * 

[0037] ©isEaw^^t-r, ^i^A/ju 

ft-e ft(?> F7>^vr>5 > h £ 3*- >/* 7 5 it z> 

SS^fS@SSSg©ai** & -f > ♦ BBOIH A 
t *BBW««©y-- hB^tOtTBo. WUDiABBB 
SB«'ffiA, feA»'»aiSS«LHa«SBfl>tBA«:\A , r- 
«^>M-^BBa>IB*ttiHB«©y--htt^tl/'C 
J^C» ^ C t v. mtam<D*inetuD b J > A * 9 U a 
>y-h#*>3ft&^ igJUB^n-c-n 

0>h-?>A5 v ^ s >//_ h#*73ft*Ws>yj: 

Miflr^ficjmtt/fen^n^ h u^^^bbbb*. 

y'u^Xt m-<OZ * rftlfif ^> C <L Pitt i <t 
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[BfieVW&H*!] 

i ] nam i . 2 «c«i»ic©jw<J!>-*wpicc 



[02] Hl<ti«:*t/fcy-Kl^tfifiBH»iSrt'Cfle 
E 3 ft£ *f >; < - * BBttBOKBamfltnT «0B 
BB 

[B3 ] B 1 KI*4«BBfiB0E)»ff 10 [f»^flS>H«] 



(11) <SB¥8- 1 0 6 795 

20 

* IBB] 9W(D7SL-tim>? V US>**H»»B©±B 
B*5W*«[>BttB 

[B9] B84>Knl'toK#lH*'7 h l^A*BBKB 
«WSK>»»«:'S'r*«[>BBH 
[B 1 0 ] B8+ccSUcy- F«#4-«BBKBfl>*p 

[Uli] MjfifkOfmt(l#^AAdnn:B^tiDB8 



[@4 ] 1 . 3 tc»lW&C©^fl[>-*tt«tc: 
J^SHM!/? h us*A*BBttK«:*U (a ) {** 
a>£BB*ArBBB. <b) t*@4 (a> 4>K«lsfc 
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